Cocaine long-term administration induces myocardial depressant effects and adrenoceptors desensitization.
Cocaine as a drug of abuse can cause many cardiovascular toxic effects. The objective of this work was to study the mechanism of the negative inotropic effect of cocaine on isolated right ventricle strips and its relationship with myocardial catecholamines desensitization after long- term cocaine administration. Right ventricle strips were incubated in oxygenated Krebs solution at 37 degrees C, and driven with 2 ms, 15 mA, 1.8 Hz electric square pulses. Beat tension force was recorded with a force-displacement transducer. In control long-term saline (0.9% NaCl) treated rats (0.1 mL/Kg x 15 days, s.c.), in vitro 0.1-30 microM cocaine progressively increased the ventricle strip force up to 53% over baseline value. On the contrary, a negative inotropic effect of cocaine was observed in strips obtained from long-term cocaine treated rats (3 mg/Kg x 15 days, s.c.). The contractile force change ("Bowditch" phenomenon) induced by short (30s) rising of myocardial stimulating frequency to 2.7, 3.5 and 4.3 Hz respectively, was completely reversed in ventricular strips obtained from long-term cocaine treated rats. Myocardial desensitization to isoproterenol (saline 4.67 nM Vs cocaine 13.17 nM DE50) and to phenylephrine (saline 5.44 nM Vs cocaine 8.6 nM DE50) was observed in long term cocaine treated rats when compared to the control group. Aorta desensitization to phenylephrine-induced constriction in long-term cocaine treated rats was also observed; phenylephrine DE50 increased from 1.9 nmol/l in control rats to 15.5 nmol/l in long-term cocaine treated ones. Cocaine metabolites, benzoylecgonine and ecgonine methyl ester were excreted (121.6 micrograms/ml) in urine samples from all cocaine treated rats and not in the saline treated group. Long-term cocaine treatment seems to interfere with the cytosolic calcium increase that normally occurs during systole; this could explain its negative inotropic effect observed during in vitro cocaine reexposure. The adrenergic receptor desensitization induced by chronic cocaine administration could lead to a full expression of the negative inotropic effect of this drug. Extrapolated to clinical grounds, this mechanism could explain some clinical cases of heart failure reported in cocaine overdosed addicts.